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Question #: 11 


1234 


1:352194 THE NEXT 4 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


Incorrect 


Finish review Y Flag question 
T Hag auiit LD is a 28-year-old female presenting to your clinic concerned about symptoms that have been worsening over time. She 


Send Feedback describes experiencing unintentional weight loss, persistent anxiety, increased heart rate, and heat intolerance. Her father 
has thyroid cancer and based on her online research, she believes she might have it as well. 


Her medical history includes type 1 diabetes, depression, and insomnia. Her medications include 
Insulin Aspart 5 units SC TID with meals, Insulin Glargine 15 units SC QHS, Escitalopram 10mg PO 
daily, and Melatonin 5mg PO QHS. LD is newly married and is sexually active. Additionally, she reports 
consuming 2 glasses of wine with dinner and smoking 10 cigarettes daily. 


Which of the following is an appropriate response to address LD's concerns at this time? 


Select one: 


LD is likely expetiencinga x% r 
thyroid stai apd 2hould Rose Wang (ID:113212) this answer is incorrect. LD's symptoms 


PA T are not consistent with severe thyrotoxicosis. LD is not presenting 


wee with fever, tachycardia, tachypnea, agitation, or delirium 


Tell LD that she should not be concerned about cancer due to her young age, and advise her against 3 
seeking information from unreliable online sources 


Tell LD that her symptoms are not consistent with hyperthyroidism since she is not presenting with % 
orbitopathy (bulging of the eyes) 


Tell LD that her symptoms could be caused by an auto-immune condition and encourage her to visit Y 
her family physician for further investigations 


Marks for this submission: 0.00/1.00. 
TOPIC: Thyroid disorders 


LEARNING OBJECTIVE: 


To understand how symptoms of hyperthyroidism can present in a community setting. 


BACKGROUND: 


Signs and symptoms of hyperthyroidism reflect an increase in metabolism and sympathetic activity and 
present as. Patients can present with any of the following: 


Nervousness/anxiety 


Tachycardia/palpitations 


Intolerance to heat 


Weight loss (despite increased appetite) 


Diarrhea 


Fatigue/weakness 


Smooth/moist/sweaty skin 


Hyperactive deep tendon reflex (hyperreflexia) 


Increased appetite 


Menstrual disturbance (irregular or decreased flow) 


Fine tremor of hands and the tongue 


e Fine hair 
e Ocular signs (ex: exophthalmos [protruding/bulging eyeballs], eyelid retraction) 


* Complications such as osteoporosis 


Thyroid storm is a severe state of thyrotoxicosis which can present as fever, tachycardia, tachypnea, agitation, 
delirium, coma, nausea, vomiting, diarrhea, and dehydration. Thyroid storm is associated with high mortality 

if left untreated. It is commonly precipitated by radioactive iodine, surgery, or infection as well as withdrawal 

from anti-thyroid drugs. 


RATIONALE: 


Correct Answer: 


* Tell LD that her symptoms could be caused by an auto-immune condition and encourage her to 
visit her family physician for further investigations - Her symptoms are consistent with 
hyperthyroidism and LD should visit her family doctor to have her thyroid levels checked. 


Incorrect Answers: 


© LDis likely experiencing a thyroid storm and should seek immediate medical attention - LD's 
symptoms are not consistent with severe thyrotoxicosis. LD is not presenting with fever, tachycardia, 
tachypnea, agitation, or delirium. 


Tell LD that she should not be concerned about cancer due to her young age, and advise her 
against seeking information from unreliable online sources - This response lacks empathy and does 
not address LD's current symptoms. 


Tell LD that her symptoms are not consistent with hyperthyroidism since she is not presenting with 
orbitopathy (bulging of the eyes) - Bulging of the eyes could present as a complication of 
hyperthyroidism but its absence does not rule out hyperthyroidism. 


TAKEAWAY/KEY POINTS: 
Hyperthyroidism should be suspected in patients presenting with symptoms of increased metabolism and 
sympathetic activity. Patients should be encouraged to follow up with a doctor to conduct further 
investigations. 


REFERENCE: 


[1] Lochnan H. Thyroid Disorders In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist 
Association, https://mynxtx.ca. 

[2] Kane, MP and Blast, G. Thyroid Disorders. In: DiPiro, JT, Yee, GC, Posey, LM, Haines, ST, Nolin, TD, Ellingrod, 
V. Pharmacotherapy: A Pathophysiologic Approach. 11th edition. McGraw Hill; 2020. 

The correct answer is: Tell LD that her symptoms could be caused by an auto-immune condition and 
encourage her to visit her family physician for further investigations 


Question #: 12 
adii LD visits her family doctor who suspects she has Grave's Disease. Her doctor requests TSH, fT4, fT3 
Correct and liver function tests (LFTs). The results are as follow: 


TSH 


. .2 mIU/L (normal range 0.5 - 4.7 mIU/L) 
* fT4= 30 pmol/L (9 - 24 pmol/L) 

e fT3 = 11 pmol/L (3.5 - 7.7 pmol/L) 

© ALT: 50 IU/L (17 - 63 IU/L) 


ALP: 75 IU/L (50 - 136 IU/L) 
AST: 20 IU/L (15 - 37 IU/L) 
GGT: 30 IU/L (5 - 55 IU/L) 


After a thorough work up, LD’s doctor diagnosis her with Grave's Disease hyperthyroidism. He 
discusses potentially surgically ablating her thyroid gland, but she is reluctant to explore that option. 


What pharmacotherapeutic option is the most appropriate for LD at this time? 


Select one: 


Propranolol 10mg PO QID * 

Methimazole w 

Smg PO daily Rose Wang (ID:113212) this answer is correct. Methimazele is considered first- 
Tine due to its favorable side effect profile and safey. 


Propylthiouracil 50mg PO TID * 


Radioactive lodine * 


Marks for this submission: 1.00/1.00. 


TOPIC: Endocrine and Blood and Fluid and Electrolyte Disorders 


LEARNING OBJECTIVE: 


Question #: 13 


ID: 52200 
Corect 


P Aag 


To select an appropriate pharmacotherapeutic agent for the treatment of hyperthyroidism based on patient's 
characteristics. 


BACKGROUND: 


Thyrotoxicosis can be managed by using the anti-thyroid drugs (ATDs) methimazole (MMI) or 
propylthiouracil (PTU). Alternatively, it can be managed with thyroid ablation using Radioactive lodine (RAI) 
therapy. 


ATDs pose a good option for patients who wish to avoid surgical procedures or exposure to radioactive 
iodine. Adverse effects of both drugs include gastrointestinal effects (nausea and vomiting), pruritus, 
arthralgia, and rash. While rare, more severe side effects can occur, including hepatotoxicity (usually within 90 
days), agranulocytosis (usually within 120 days), and vasculitis (with chronic use). Hepatotoxicity is more 
common and usually more severe with PTU. Thus, MMI is considered to be the first-line ATD in all patients 
except pregnant women in the first-trimester and potentially those experiencing a thyroid 

storm. Contraindications for ATDs include first trimester pregnancy (for MMI), thyroid storm (for MMI), and 
signs of hepatotoxicity or agranulocytosis following ATD administration. 


Ablation of thyroid tissue with RAI is a good option for patients with nodules or goitres, those who may have 
failed ATD therapy, or those who have contraindications to ATDs. In addition, patients with cardiovascular 
and pulmonary disease as well as end-stage cancer are at higher risk for complications following 
thyroidectomy (such as hypocalcemia, hematoma, and neck swelling) and may consider RAI therapy as an 
alternative. RAI is contraindicated in pregnancy and patients should avoid trying to conceive for at least 6 
months post-radiation. Existing or suspected thyroid cancer is another contraindication to RAI. 


RAI is usually well-tolerated but has been associated with an increased risk of orbitopathy, thus concomitant 
corticosteroids should be used to mitigate this risk. RAI may also cause a short-term exacerbation of 
hyperthyroidism which can lead to thyroid storm. Pre-treatment with MMI should also be considered in 
patients at high risk of complications to further reduce the risk of worsening hyperthyroidism. MMI should be 
discontinued 2-3 days before RAI and may be resumed 3-7 days after the procedure if needed to further 
reduce the risk of complications. 


Beta-blockers can be used in symptomatic management of thyrotoxicosis as they improve daily 

functioning, and fatigue, in addition to returning the heart rate to normal within 4 weeks of therapy. They are 
recommended in all patients with symptoms of hyperthyroidism, especially in the elderly, those with a resting 
heart rate of > 90 beats per minute, or those with concomitant cardiovascular disease (e.g. arrhythmias, 
coronary artery disease, heart failure). Propranolol is the beta-blocker with the most evidence for its use in 
hyperthyroidism but others may be used as well. 


RATIONALE: 
Correct Answer: 


e Methimazole 5mg PO daily - Methimazole is considered first-line due to its favorable side effect 
profile and safety. 


Incorrect Answers: 


Propranolol 10mg PO QID - Beta-blockers can be prescribed to ameliorate adrenergic symptoms. 
However, Beta-blockers do not directly treat hyperthyroidism and should not be prescribed alone. 


Propylthiouracil 50mg PO TID - While rare, more severe side effects can occur including 
hepatotoxicity (usually within 90 days), agranulocytosis (usually within 120 days), and vasculitis (with 
chronic use). 


Radioactive lodine - LD is of childbearing age, is sexually active, and not on birth control. 


TAKEAWAY/KEY POINTS: 


Patient's medical history and other characteristics should be considered when choosing an initial modality for 
treating Grave's Disease. History of thyroid cancer, liver disease, pregnancy status, and presence of 
adrenergic cardiovascular symptoms are all important considerations. 


REFERENCE: 


[1] Lochnan H. Thyroid Disorders In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist 
Association. https://myrxtx.ca. 

[2] Kane, MP and Blast, G. Thyroid Disorders. In: DiPiro, JT, Yee, GC, Posey, LM, Haines, ST, Nolin, TD, Ellingrod, 
V. Pharmacotherapy: A Pathophysiologic Approach. 11th edition. McGraw Hill; 2020. 

[3] Ross DS, Burch HB, Cooper DS, et al. American Thyroid Association Guidelines for Diagnosis and 
Management of Hyperthyroidism and Other Causes of Thyrotoxicosis. Thyroid. 2016;26(10):1343-1421. DOI: 
10.1089/thy.2016.0229. 


The correct answer is: Methimazole 5mg PO daily 


LD is a hesitant to start her new therapy and asks you what the typical duration of treatment is. 


What is the most appropriate response? 


Select one: 
A. LD can only stop the medication if she undergoes surgical thyroid ablation X 


B. LD hasto remain on anti-thyroid drugs lifelong since stopping them usually results in a thyroid 3 
storm 


C.LD should be treated fora w 


Question #: 14 


1D; 52201 
Corect 


Hag 


OIIE Iuse mang ua a1 3242y irus unswer 1 vorreve srewment 
Ane aiee neyo with thioamides may be life-long. Patients are often treated 
See until they are euthyroid for at least 12-18 months, 


D. LD should be treated until the thyroid gland is ablated which usually takes 2 years of therapy ® 


| Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Thyroid disorders 


LEARNING OBJECTIVE: 
To understand the treatment goals and duration of therapy of anti-thyroid drugs. 


BACKGROUND: 


It is estimated that anti-thyroid drugs (ATDs) are successful in achieving remission in approximately 20-60% 
of patients. Therapy should be continued for 12-18 months and then discontinued if TSH and TRAb levels are 
within range. Those with persistent thyrotoxicosis after 12-18 months of ATD therapy can consider surgical 
options, RAI, or extended ATD therapy. It should be noted that, unlike surgery and RAI, ATD therapy does not 
generally carry a risk of inducing hypothyroidism. ATDs may also be used to achieve euthyroid status in 
patients with pending RAI therapy or surgery. 


RATIONALE: 
Correct Answer: 


e LD should be treated for a minimum of 12-18 months until she achieves a euthyroid state - 
Treatment with thioamides may be life-long, Patients are often treated until they are euthyroid for at 
least 12-18 months, 


Incorrect Answers: 


* LD can only stop the medication if she undergoes surgical thyroid ablation - Treatment with 
thioamides may be life-long. Patients are often treated until they are euthyroid for at least 12-18 
months. 


LD has to remain on anti-thyroid drugs lifelong since stopping them usually results in a thyroid 
storm - Treatment with thioamides may be life-long. Patients are often treated until they are euthyroid 
for at least 12-18 months. 


LD should be treated until the thyroid gland is ablated which usually takes 2 years of therapy - 
Methimazole inhibits the synthesis of thyroid hormone and results in thyroid ablation. 


TAKEAWAY/KEY POINTS: 


The goal of anti-thyroid drugs is to achieve a euthyroid state. Anti-thyroid drugs do not result in thyroid 
ablation. Treatment with anti-thyroid drugs may be life-long, Patients are often treated until they are 
euthyroid for at least 12-18 months. 


REFERENCE: 


[1] Lochnan H. Thyroid Disorders In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist 
Association. https://myrxtx.ca. 

[2] Kane, MP and Blast, G. Thyroid Disorders. In: DiPiro, JT, Yee, GC, Posey, LM, Haines, ST, Nolin, TD, Ellingrod, 
V. Pharmacotherapy: A Pathophysiologic Approach, 11th Edition. McGraw Hill; 2020. 


The correct answer is: LD should be treated for a minimum of 12-18 months until she achieves a euthyroid 
state 


Four months into starting her therapy, LD contacts your clinic and asks to speak to you. She claims 
that over the last few days she started experiencing worsening abdominal pain, nausea, diarrhea, and 
fatigue. She mentions that her husband noticed her skin turning yellow, which she denies. LD asks you 
for an explanation and advice regarding her presentation. 


What is the most appropriate recommendation to make? 


Select one: 
LD should continue taking Methimazole since jaundice is a transient side effect % 


LD should reduce her alcohol consumption as there may be a potential interaction between alcohol * 
and Methimazole 


LD should stop taking v 
Methimazole and seek 
immediate medical 

attention 


Rose Wang (ID:113212) this answer is correct. Jaundice is arare 
but serious side effect of Methimazole. LD should stop taking this 
medication and seek immediate medical attention. 


Contact the doctor with a recommendation to stop Methimazole and substitute it with x 
Propylthiouracil 


Question #: 15 


1D: 52237 
Correct 


Fag question 


pee] 
Marks for this submission: 1.00/1.00. 
TOPIC: Thyroid disorders 


LEARNING OBJECTIVE: 
To recognize and manage serious side effects of anti-thyroid drugs. 


BACKGROUND: 


Anti-thyroid Drugs (ATDs) pose a good option for patients who wish to avoid surgical procedures or 
exposure to radioactive iodine. Both Propylthiouracil (TU) and Methimazole (MMI) inhibit iodine 
incorporation into tyrosine residues in thyroglobulin, however PTU also inhibits the peripheral conversion of 
T4 to T3. Adverse effects for both drugs include gastrointestinal effects (nausea and vomiting), pruritus, 
arthralgia, and rash. While rare, more severe side effects can occur including hepatotoxicity (usually within 90 
days), agranulocytosis (usually within 120 days), and vasculitis (with chronic use). Hepatotoxicity is more 
common and usually more severe with PTU. Patients with hepatotoxicity due to methimazole may be at 
increased risk for hepatotoxicity with propylthiouracil. Thus, MMI is considered to be the first-line ATD in all 
patients except pregnant women in the first-trimester and potentially those experiencing thyroid storm. In 
addition to a lower risk of hepatotoxicity, MMI is the preferred choice because it has a faster time to reaching 
euthyroid state, is administered once daily, and does not affect the efficacy of subsequent radioactive iodine 
therapy. Patients should stop taking ATDs if they experience fever, jaundice, or a rash during therapy. 


RATIONALE: 
Correct Answer: 
e LD should stop taking Methimazole and seek immediate medical attention - Jaundice is a rare but 


serious side effect of Methimazole. LD should stop taking this medication and seek immediate medical 
attention. 


Incorrect Answers: 


* LD should continue taking Methimazole since jaundice is a transient side effect - Jaundice is a rare 
but serious side effect of Methimazole. LD should stop taking this medication and seek medical 
attention. 


LD should reduce her alcohol consumption as there may be a potential interaction between alcohol 
and Methimazole - While it is true that chronic alcohol use can result in liver injury, reducing alcohol 
intake is advisable but does not address the possible toxicity from Methimazole. 


Contact the doctor with a recommendation to stop Methimazole and substitute it with 
Propylthiouracil - Patients with hepatotoxicity due to Methimazole may be at increased risk for 
hepatotoxicity with Propylthiouracil. 


TAKEAWAY/KEY POINTS: 
Patients should stop taking ATDs if they experience fever, jaundice, or a rash during therapy. 
REFERENCES: 


[1] Lochnan H. Thyroid Disorders In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist 
Association. https://mynxtx.ca 

[2] Kane, MP and Blast, G. Thyroid Disorders. In: DiPiro, JT, Yee, GC, Posey, LM, Haines, ST, Nolin, TD, Ellingrod, 
V. Pharmacotherapy: A Pathophysiologic Approach. 11th edition. McGraw Hill; 2020. 

[B] Ross DS, Burch HB, Cooper DS, et al. American Thyroid Association Guidelines for Diagnosis and 
Management of Hyperthyroidism and Other Causes of Thyrotoxicosis. Thyroid. 2016;26(10):1343-1421. DOI: 
10.1089/thy.2016.0229. 


The correct answer is: LD should stop taking Methimazole and seek immediate medical attention 


G.H., a 30-year-old male with a significant medical history hyperthyroidism, has been admitted to the 
cal care unit. G.H. was picked up and brought into the E.R. by the police after being found naked 
in a psychotic state at a local park. According to his wife's collateral, G.H. was scrolling on the internet 
when he read a post about antithyroid medications causing thyroid cancer. It was then, that G.H 
refused to take his methimazole and supplemented himself with iodine drops instead. On admission, 
G.H. had a resting heart rate of 160bpm, a body temperature of 41.5C, a blood pressure of 100/50 
mmHg, and a resting tremor. A blood test was taken and came back with the following results: 


TSH = 0.1 mIU/L (normal range 0.5 - 4.7 mlU/L) 
£14 = 27 pmol/L (9-24 pmol/L) 

fT3 = 10 pmol/L (3.5-7.7 pmol/L) 

The intensivist initiated G.H. on propranolol 40mg PO Q6H, propylthiouracil 200mg PO Q4H, 
dexamethasone 2mg IV Q6H, and Lugol solution 5 drops Q6H PO 1 hour after propylthiouracil. You 
notice that G.H’s hyperpyrexia has not been addressed and rush to the intensivist on his way out with 
a recommendation. 


Which of the following agents are appropriate to recommend controlling GH.'s hyperpyrexia? 


Select one: 


Aspirin 325-650mg PO Q4-6H PRN % 
Ibuprofen 400mg PO Q4-6H PRN * 


Arotaminanhen 500 ma 


Question #: 16 


ID: 52208 
Corect 


Fag question 


(r 


Rose Wang (ID:113212) this answer is correct. 
Acetaminophen is the antipyretic of choice since it has no effect on 
protein bound thyroid hormone. 


Naproxen 200mg Q8H PRN * 


Marks for this submission: 1.00/1.00. 
TOPIC: Thyroid disorders 


LEARNING OBJECTIVE: 
To understand the medical management of thyroid storm. 


BACKGROUND: 


Thyroid storm is commonly precipitated by the stress from radioactive iodine, surgery, or infection as well as 
withdrawal from antithyroid drugs (ATDs). It requires aggressive treatment using antithyroid drugs, beta- 
blockers, corticosteroids, and Lugol solution (iodine). Propylthiouracil is preferred over methimazole due to 
its ability to block the conversion of thyroxine to triiodothyronine. Supportive care is also recommended, and 
includes volume resuscitation, nutritional supplementation, and respiratory care. Temperature reduction with 
cooling blankets and acetaminophen is also necessary. Non-steroidal anti-inflammatory drugs (NSAIDs) 
should be avoided as they can displace protein bound thyroid hormone leading to more thyroid hormone 
activity. 


RATIONALE: 
Correct Answer: 


* Acetaminophen 500 mg PO Q4-6H PRN - Acetaminophen is the antipyretic of choice since it has no 
effect on protein bound thyroid hormone. 


Incorrect Answers: 


* Aspirin 325-650 mg PO Q4-6H PRN - Non-steroidal anti-inflammatory drugs (NSAIDs) should be 
avoided as they can displace protein bound thyroid hormone leading to more thyroid hormone 
activity. 


Ibuprofen 400 mg PO Q4-6H PRN - Non-steroidal anti-inflammatory drugs (NSAIDs) should be 
avoided as they can displace protein bound thyroid hormone leading to more thyroid hormone 
activity. 


Naproxen 200 mg Q8H PRN - Non-steroidal anti-inflammatory drugs (NSAIDs) should be avoided as 
they can displace protein bound thyroid hormone leading to more thyroid hormone activity. 


TAKEAWAY/KEY POINTS: 


Thyroid storm is life-threatening and requires aggressive treatment with antithyroid drugs, beta-blockers, 
and corticosteroids. Acetaminophen is the antipyretic of choice since NSAIDs can lead to increased thyroid 
hormone activity. 


REFERENCE: 


[1] Lochnan H. Thyroid Disorders In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist 
Association. https://myrxt.ca. 


The correct answer is: Acetaminophen 500 mg PO Q4-6H PRN 


THE NEXT 4 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


AF, a 75-year-old woman, presents to your clinic with constipation, fatigue, and cold intolerance. AF's 
nurse practitioner suspects a thyroid disorder and performs blood work to investigate her Thyroid 
Stimulating Hormone (TSH), free Thyroxine (fT4), and free Triiodothyronine (fT3) levels. The lab 
results have been obtained and are as follows: 


TSH = 10 mIU/L (normal range 0.5 - 4.7 mIU/L) 
fT: 


7.0 pmol/L (9-24 pmol/L) 
= 2.2 pmol/L (3.5-7.7 pmol/L) 


fT: 


AF has a history of long-standing diabetes for which she currently takes metformin 1000 mg PO BID. 
AF lives alone, eats a healthy diet, and does not smoke or drink alcohol. 


Which of the following would be the most appropriate therapy for AF? 


Select one: 


a. Initiate liothyronine due to AF's diagnosis of hypothyroidism X 
b. Initiate levothyroxine dueto v » 
AF's diagnosis of Rose Wang (ID: 113212) this answer is 
hypothyroidism correct. Levothyroxine is the gold standard for treatment of 
hypothyroidism. 


c. Initiate propranolol due to AF's diagnosis of thyroid storm % 


d. No therapy is required as AF's results are likely false positives due to her concurrent metformin % 
therapy 


Marks for this submission: 1.00/1.00. 
TOPIC: Thyroid disorders 


LEARNING OBJECTIVE: 


To understand lab results and symptoms to aid in the diagnosis of thyroid disorders and initiate appropriate 
therapy. 


BACKGROUND: 


Signs and symptoms of hypothyroidism generally reflect a slow metabolism and a decrease in sympathetic 
activity. The symptoms include: 


Fatigue 


Weakness 


Bradycardia 


Intolerance to cold 


Dry, coarse skin and hair 


Weight gain 


Slow relaxation of deep tendons 


Periorbital puffiness 


Hoarse voice 


Myalgia 


Constipation 


Hair loss 


Hypertension 


Macrocytic anemia 


Note that older patients (those over 60 years of age) or those with subclinical hypothyroidism may present 
with atypical, few, or no symptoms. 


Treatment of hypothyroidism requires exogenous thyroid supplementation. Levothyroxine (T4) is the 
treatment of choice due to its effectiveness in reducing symptoms, achieving a euthyroid state, and its lower 
potential for adverse effects compared to other thyroid preparations. Initial dosing of levothyroxine is 
weight-based (1.6 mcg/ka/day) and titrated every 4-6 weeks (as per the guidelines) until TSH levels have 
normalized. Note that some resources suggest monitoring every 6-8 weeks is more appropriate as it can take 
up to 8 weeks to see the full effect of the levothyroxine dose on TSH levels. Once normalized, TSH should be 
measured every 6-12 months to ensure TSH levels remain within the target range. 


Another thyroid preparation that can be used in the management of hypothyroidism is desiccated thyroid. 
Desiccated thyroid contains T4 and T3 in a 4:1 ratio. While the thyroid gland also produces more T4 than T3, 
it is produced in a 14:1 ratio. Thus, desiccated thyroid has a higher proportion of T3 than that produced by 
the human body, T3 is both more active than T4 and has a shorter half-life, leading to high peak levels and 
activity shortly after administration. This shorter half-life and high peak levels lead to an unpredictable 
response. This raises concerns about the risk of thyrotoxicosis with desiccated thyroid supplementation, 
Similar concerns exist with the use of liothyronine (the synthetic version of T3) as thyroid supplementation. 
Neither therapy has proven to be superior to levothyroxine and asa result, are not currently recommended 
for routine use. Combination therapy of T3 and 14 may benefit a small subgroup of patients with very low T3 
levels who fail levothyroxine, however, more evidence is needed to evaluate its use. 


RATIONALE: 
Correct Answer: 


* Initiate levothyroxine due to AF's diagnosis of hypothyroidism - Levothyroxine is the gold standard 
for treatment of hypothyroidism. 


Incorrect Answers: 


e Initiate liothyronine due to AF's diagnosis of hypothyroidism - Liothyronine has a shorter half-life 
and high peak levels, leading to an unpredictable response. This raises concerns about the risk of 
thyrotoxicosis with liothyronine. 


* Initiate propranolol due to AF's diagnosis of thyroid storm - An elevated TSH is suggestive of 
hypothyroidism, not hyperthyroidism. 


* No therapy is required as AF's results are likely false positives due to her concurrent metformin 
therapy - There is no interaction between metformin and TSH levels. 


TAKEAWAY/KEY POINTS: 


Question #: 17 


ID: 52209 


Corect 


Hypothyroidism presents with symptoms such as constipation, fatigue, and cold intolerance. Levothyroxine is 
the preferred treatment for hypothyroidism. 


REFERENCE: 


[1] Lochnan H. Thyroid Disorders In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist 
Association. https://myrxtx.ca. 

[2] Kane, MP and Blast, G. Thyroid Disorders. In: DiPiro, JT, Yee, GC, Posey, LM, Haines, ST, Nolin, TD, Ellingrod, 
V. Pharmacotherapy: A Pathophysiologic Approach. 11th edition. McGraw Hill; 2020. 

[3] Ross DS. Treatment of primary hypothyroidism in adults. In: UpToDate. Wolters Kluwer. 

[4] Jonklaas, J, Bianco, AC, Bauer AJ., et al. Guidelines for the Treatment of Hypothyroidism. Thyroid. 
2014;24(12):1670-1751. DOI: 10.1089/thy.2014.0028 


The correct answer is: Initiate levothyroxine due to AF's diagnosis of hypothyroidism 


Upon confirmation of AF's hypothyroidism diagnosis, the nurse practitioner asks the pharmacist to 
recommend a starting dose of levothyroxine. 


What is an appropriate consideration for the starting dose of levothyroxine for AF? 


Select one: 
Initiate levothyroxine 7 
at a lower starting Rose Wang (ID:113212) this answer is correct. Lower starting doses of 


TEA levothyroxine are often required in elderly patients and patients with 
cardiac disease. 


Initiate levothyroxine at the usual starting dose X 
Initiate levothyroxine at an elevated dose due to signs of severe hypothyroidism % 


The starting dose must be individually calculated based on AF's lab values ® 


| Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Thyroid disorders 


LEARNING OBJECTIVE: 
To understand dosing considerations when initiating therapy in hypothyroid patients 


BACKGROUND: 


Treatment of hypothyroidism requires exogenous thyroid supplementation. Levothyroxine (T4) is the 
treatment of choice due to its effectiveness in reducing symptoms, achieving a euthyroid state, and its lower 
potential for adverse effects compared to other thyroid preparations. Upon ingestion, levothyroxine is 
distributed to the tissues and is converted to T3 in the periphery, leading to its beneficial effects, Initial 
dosing of levothyroxine is weight-based (1.6 mcg/kg/day) and titrated every 4-6 weeks (as per the 
guidelines) until TSH levels have normalized, The starting dose is lowered for elderly patients and patients 
with cardiac disease. A typical starting dose for elderly patients (>60 years old) is 12.5 - 25 mcg. 


RATIONALE: 
Correct Answer: 


© Initiate levothyroxine at a lower starting dose - Lower starting doses of levothyroxine are often 
required in elderly patients and patients with cardiac disease. 


Incorrect Answers: 


Initiate levothyroxine at the usual starting dose - Due to AF's elderly age, a lower starting dose 
would be more appropriate. 


Initiate levothyroxine at an elevated dose due to signs of severe hypothyroidism - Due to AF's 
elderly age, a lower starting dose would be more appropriate. 


The starting dose must be individually calculated based on AF's lab values - Due to AF's elderly age, 
a lower starting dose would be more appropriate. 


TAKEAWAY/KEY POINTS: 
In elderly patients or those with coronary artery disease, the starting dose of levothyroxine is lowered. 
REFERENCE: 
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The correct answer is: Initiate levothyroxine at a lower starting dose 


Question #: 18 
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Question #: 19 
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The nurse practitioner decided to start AF on 50 mcg of Levothyroxine and ordered TSH to be done 
one week after starting therapy. A week later, AF returned to the clinic with no improvement or 
worsening of her symptoms, and it was revealed that her TSH levels were still elevated. As a result, the 
nurse practitioner increased AF's levothyroxine dose to 100 mcg. 


Select the most appropriate drug therapy problem (DTP) 


Select one: 


AF is at risk of worsening diabetes secondary to her uncontrolled thyroid dysfunction % 
AF is at risk of myxedema coma and should be switched to liothyronine *% 


AF presentation of hypothyroidism is complicated and more labs (Anti-thyroid stimulating hormone % 
receptor antibodies) should be ordered 


AF is at risk of hyperthyroidism dueto w 
rapid levothyroxine titration and the 
dose should not be increased 


Rose Wang (ID:113212) this answer is correct. AF 
should wait 4-6 weeks before measuring her TSH 
again and increasing the levothyroxine dose. 


| Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Thyroid disorders 


LEARNING OBJECTIVE: 


To review monitoring parameters, endpoints, and timelines outlined in the patient's care plan. 


BACKGROUND: 


TSH levels are the best marker of clinical improvement and take approximately 6 weeks after dose 
adjustments to achieve a steady state. Thus, levothyroxine should be titrated every 4-6 weeks until thyroid 
stimulating hormone (TSH) levels have normalized. Titrating Levothyroxine more frequently increases the risk 
of thyrotoxicosis. Note that some resources suggest monitoring every 6-8 weeks is more appropriate as it 
can take up to 8 weeks to see the full effect of the levothyroxine dose on TSH levels. Once normalized, TSH 
should be measured every 6-12 months to ensure TSH levels remain within target range. 


RATIONALE: 
Correct Answer: 


* AF is at risk of hyperthyroidism due to rapid levothyroxine titration and the dose should not be 
increased - AF should wait 4-6 weeks before measuring her TSH again and increasing the 
levothyroxine dose. 


Incorrect Answers: 


* AF is at risk of worsening diabetes secondary to her uncontrolled thyroid dysfunction - While 
worsening diabetes may result due to uncontrolled hypothyroidism, it is not the primary concern. 


* AF is at risk of myxedema coma and should be switched to liothyronine - While myxedema coma is 
possible, AF's symptoms have not worsened since the initial presentation. 


* AF presentation of hypothyroidism is complicated and more labs (Anti-thyroid stimulating 
hormone receptor antibodies) should be ordered - AF symptoms and initial thyroid levels are 
indicative of primary hypothyroidism and should be treated. 


TAKEAWAY/KEY POINTS: 


A TSH level is obtained 4 to 6 weeks after initiating or changing the dose of levothyroxine to assess a 
patient's response to therapy. 


REFERENCE: 

[1] Lochnan H. Thyroid Disorders In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist 
Association. https://myrxtx.ca. 

[2] Kane, MP and Blast, G. Thyroid Disorders. In: DiPiro, JT, Yee, GC, Posey, LM, Haines, ST, Nolin, TD, Ellingrod, 
V. Pharmacotherapy: A Pathophysiologic Approach. 11th edition. McGraw Hill; 2020. 


The correct answer is: AF is at risk of hyperthyroidism due to rapid levothyroxine titration and the dose 
should not be increased 


The practitioner was adamant about increasing AF's dose to 100mcg and the pharmacist filled the 
prescription as prescribed with the appropriate documentation. AF returns to the clinic 2 weeks later, 
presenting with different symptoms. She claims that her initial symptoms have improved except for 
the fatigue. The pharmacist notices that AF has developed a fine tremor in her hands and notices 
sweat stains around AF's neck and armpits. 


What ic the mact annranriata actin far the nharmacict ta take? 


Select one: 


AF is experiencing a thyroid storm and should seek immediate medical attention by going to the * 
hospital 


AF is experiencing hyperthyroidism and should be initiated on propylthiouracil X 
AF might have developed hyperactive nodules and needs a radioactive iodine uptake test % 


AF is experiencing hyperthyroidism secondary toa v Zire 

rapid titration of levothyroxine and the dose Rose Wang (ID:113212) this answer is 

should be reduced immediately correct. Excessive exogenous thyroid can 
result in thyrotoxicosis. 


{Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Thyroid disorders 


LEARNING OBJECTIVE: 


To understand the monitoring parameters associated with hypothyroidism. 


BACKGROUND: 


Improvement of symptomss is usually noticed by around 2-3 weeks, with full resolution of symptoms and 
achievement of normal thyroid levels after 4 - 6 weeks. However, TSH levels are the best marker of clinical 
improvement and take approximately 6 weeks after dose adjustments to achieve a steady state. It is 
important not to dose too high to avoid hyperthyroidism. Advise cautious initiation of thyroid 
supplementation and frequent TSH monitoring in elderly patients, patients with cardiovascular disease, and 
patients who have been hypothyroid for over one year. 


Causes of thyrotoxicosis include: 
e Adenoma 
e Toxic Multinodular Goitre 
© Overdose of exogenous thyroid hormone 


e Medication-induced: amiodarone, excess iodine, lithium, interferon-alfa 


Hyperthyroidism symptoms include: 


Nervousness/anxiety 


Tachycardia/palpitations 


Intolerance to heat 


Weight loss (despite increased appetite) 


Diarrhea 


Fatigue/weakness 


Smooth/moist/sweaty skin 


Hyperactive deep tendon reflex (hyperreflexia) 


Increased appetite 


Menstrual disturbance (irregular or decreased flow) 


Fine tremor of hands and the tongue 


Fine hair 


Ocular signs (ex: exophthalmos [protruding/bulging eyeballs], eyelid retraction) 


Complications such as osteoporosis 


RATIONALE: 


Correct Answer: 


+ AF is experiencing hyperthyroidism secondary to a rapid titration of levothyroxine and the dose 
should be reduced immediately - Excessive exogenous thyroid can result in thyrotoxicosis. 


Incorrect Answers: 


* AF is experiencing a thyroid storm and should seek immediate medical attention by going to the 
hospital - AF symptoms are not indicative of a thyroid storm and do not warrant a hospital visit. 


AF is experiencing hyperthyroidism and should be initiated on propylthiouracil - AF is experiencing 
thyrotoxicosis secondary to taking excessive exogenous levothyroxine. Reducing her dose should 
ameliorate her symptoms, Levothyroxine should not be stopped as symptoms of hypothyroidism may 
recur. 


AF might have developed hyperactive nodules and needs a radioactive iodine uptake test - AF is 
exneriencina thyrotoxicosis secondarv to takina excessive exogenous levothyroxine. Reducina her 


Question #: 20 


ID: 52190 


dose should ameliorate her symptoms. Levothyroxine should not be stopped as symptoms of 
hypothyroidism may recur. 


TAKEAWAY/KEY POINTS: 
TSH levels should be monitored every 4-6 weeks and levothyroxine dose should be titrated every 4-6 weeks. 
REFERENCE: 
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The correct answer is: AF is experiencing hyperthyroidism secondary to a rapid titration of levothyroxine and 
the dose should be reduced immediately 


GD is a 23-year-old female who presented to the clinic with symptoms of hyperthyroidism including 
fatigue, tremor, menstrual disturbances, and Graves ophthalmopathy (protruding/bulging eyeballs). 
She was started on Methimazole (MMI); however, she developed agranulocytosis while on this 
therapy. As a result, her healthcare team would like to switch GD from MMI to radioactive lodine 
(RAI) therapy to treat her hyperthyroidism. 


All of the following counseling points are important considerations for GD EXCEPT: 


Select one: 
GD should wait 2-3 days after stopping MMI to start RAI % 
RAI therapy may lead to hypothyroidism, requiring lifelong levothyroxine therapy % 
A negative pregnancy test is required to receive RAI therapy * 


RAI therapy should {v x 
improve Graves Rose Wang (ID:113212) this answer is correct. RAI has been 
ophthalmopathy associated with an increased risk of orbitopathy (Graves 


ophthalmopathy). 


| Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Thyroid disorders 


LEARNING OBJECTIVE: 
To understand the risks and outcomes of RAI therapy. 


BACKGROUND: 


Ablation of thyroid tissue with RAI is a good option for patients with nodules or goiters, those who may have 
failed antithyroid drug (ATD) therapy, or those who have contraindications to ATDs. Contraindications for 
ATDs include first-trimester pregnancy (for MMI), thyroid storm (for MMI), and signs of hepatotoxicity or 
agranulocytosis following ATD administration. In addition, patients with cardiovascular and pulmonary 
disease as well as end-stage cancer are at higher risk for complications following thyroidectomy (such as 
hypocalcemia, hematoma, and neck swelling) and may consider RAI therapy as an alternative. RAI is 
contraindicated in pregnancy and patients should avoid trying to conceive for at least 6 months post- 
radiation. Existing or suspected thyroid cancer is another contraindication to RAI. 


RAI is usually well-tolerated but has been associated with an increased risk of orbitopathy (i.e. Graves 
ophthalmopathy), thus, concomitant corticosteroids should be used to mitigate this risk. RAI may also cause 
a short-term exacerbation of hyperthyroidism which may lead to thyroid starm. Beta-blockers may be used 
to reduce transient hyperthyroid symptoms and should be considered in elderly patients and those with 
comorbidities that place them at higher risk of hyperthyroid complications. Pre-treatment with MMI should 
also be considered in patients at high risk of complications to further reduce the risk of worsening 
hyperthyroidism. MMI should be discontinued 2-3 days before RAI and may be resumed 3-7 days after the 
procedure if needed to further reduce the risk of complications. 


As with surgery, RAI will induce hypothyroidism and patients may need lifelong supplementation with 
levothyroxine. This usually occurs at 2-6 months after RAI administration with over 80% of patients 
developing hypothyroidism at 16 weeks post-administration. 


RATIONALE: 
Correct Answer: 


* RAI therapy should improve Graves ophthalmopathy - RAI has been associated with an increased risk 
of orbitopathy (Graves ophthalmopathy). 


Incorrect Answers: 


+ GD should wait 2-3 days after stopping MMI to start RAI - MMI should be discontinued 2-3 days 
before RAI. 


* RAI therapy may lead to hypothyroidism, requiring lifelong levothyroxine therapy - RAI will induce 


hypothyroidism, and patients may need litelong supplementation with levotnyroxine. 


+ A negative pregnany test is required to receive RAI therapy - RAI should be avoided during 
pregnancy and for 6 months prior to conceiving. Any woman of childbearing potential must have a 
negative pregnancy test within 48 hours prior to administration of RAI. 


TAKEAWAY/KEY POINTS: 


RAI commonly leads to hypothyroidism requiring thyroid replacement therapy. Antithyroid medications 
should be stopped about 2-3 days before therapy. The procedure is contraindicated during pregnancy and 
breastfeeding. 


REFERENCE: 


[1] Lochnan H. Thyroid Disorders In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist 
Association. https://myrxtx.ca. 


[2] Ross DS, Burch HB, Cooper DS, et al. American Thyroid Association Guidelines for Diagnosis and 
Management of Hyperthyroidism and Other Causes of Thyrotoxicosis. Thyroid. 2016;26(10):1343-1421. DOI: 
10.1089/thy.2016.0229. 


The correct answer is: RAI therapy should improve Graves ophthalmopathy 
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